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(54) iftwozm mmmsmsnzmuzy b%mmmxf-yuxm 



(57) imm 

C:0.03%J*IT. S i : 0. 8 
~4.0%. Mn:0.8~2.0%. Cr : 10. 0~17. 0%5fc;S. 
Nb : 0.3-1.5%. N : 0. 03%JJIT. otlij £ 

IC, Mo : 2. 5%ia~F. Cu : 2. 5%telT, A I : 0. 5%Jil 
T. T i : 0. 5%1UT. V : 0. 5%iaT. Zr:1.0%JUT. 
W:1.596JJXT. B:0.01%felT, REM : 0. 196JJIT0)— 
fI*fcl±-|lJJl±^^Lfc5S.. CNW =Nb%-8 
(C%+N%) OjMzVt? (Nb) *<0.3lil±©|il&£3i 
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C : 0. 03%JJIT, 

S i : 0. 8~4. 0%, 

Mn : 0. 8~2. 0%. 

Cr : 10.0-17.0%*^. 

Nb : 0. 3~J.5%. 

N : 0. 03% KIT. 

fcfc*U 

[Nb] =Nb%-a (C%+N%) 
OXlZfto [Mb] tf0.3\>JL±O)ffim£-it i g.+ zj:5, z - 

ttiT-m® A^ t, ft ssa^m#i4icg*tfc 717^ km 

C : 0. 03% UT, 

S i : 0. 8~4. 0%, 

Mn : 0. 8~2. 0%, 

Cr : 10.0~17.0%jfc3S, 

Nb : 0.3~1.5%, 

N : 0. 03%JaT. 

Mo : 2. 5%K1T. Cu : 2. 5%KtT. A I : 0. 5%JilT, T 
i : 0.5%jaT. V : 0. 5%JUT. Zr : 1.0%JUT. W: 
1.5%JUT. B:0.01%JUT. REM : 0. 1%JaT(0-flS 

[Nb] =Nb%-8 (C%+N%) 
C0^lc^5 [Nb] A<0.3m±(7)g8M*jiSS-r-5<fc3lcc 

[£f!B<7>SMfflfti&B.<n 
[oooi] 

[O O O 2] 

l=<fc£*&>f£A<*#ftPJi& < hft-3-c^.5. fcfcitfg 
»mO^§l**XI±^SR6ifc05eiSANC.NOx. HC. CO 

A^«W,fcyS*L<ft&«aiS}|::;fc.& 0 C©fc«>. »ft 

©j^fbS**© -» <D(Sl± jftBS i: ft o T # fc „ 
[0003] wco^b3a)^<7)ifii±icj!iaK., fiia-e 

' Tl, W. *#*a*l*±**-**|6ir::fc*. 
3l=ftofc. c©fcttaft^a>TSPSP*t05 5^T?=k. 



1*. s»tti!s^frj:?ftg&ffi;*isi»jti|it mm) t»<nm 

T £> C t IC «k 5 ftatt* ft<n ■ <t ft .5 . 
[0 0 0 4] CO* «ft#;i£|jt«)«|Itt 
l*iSI5^|cfcl+«,JS;a. •5««Wftl5A«», 

i+4S8«fft H«torjg»ft«a-Fi=* 6 c t 

'E£<fO)itSftiH^c^f,<7)ffi^-efigffl^-i,ig^ i Rattle 

^ft^^tfts. *fc«*ffc^L>i*/^-<^ , (Dt\-r*t^s 

Cttf&gtft-S. 

[0 0 0 5] SUS304lc«S 7^ -f hlXf 
fe^T±8E(DJ:3ftffl^(=«LT*llft««-efc4i# 

**B8^**iTfey. $fe£fiB{b%£a>fe|g;K£jbt*£ 

[O 0 O 6] CWJ:?ftC,t>i^-^<DJB&T-(±lncone 
I 600ICft**<l4Ni«0)^A<ffifflSHrU%* o C<75 

ft ifMnmtttttlrfltti. froflMifettmaft «* L 
Ti*«a>-e*flftttK-cfc«. #^tors«ft« 

»-Cft*f=«»£<-tel=fiEffl*ii.SI=(±S-3-Ctxfttx 0 
[0007]-7J, 7l7-fHXf>UXffllit-X 

«£* ft4<* & iwc n*$*&l::S*i r I* « . ft o r AD 

09^SUS304Tift«**iS7X7-< HXf>Uxai<S 

[0008] LA^L S?ii!i«)<fc3ftPX7-f h^X^f> 
UXffl*t^|±-Hft|r900°CJa±l=ft-5i:liJtA<S L < ft 

rone, wk^is^^x-s 

[0 0 0 9] C+l&OTBS!IIlZ^L. MoA^crftifOjSAn 

i=«t ysasijg^afes-r^ci:-v>Aifti*(o v*iz«fc 

[0 0 10] C©«fc5ftc:tA^C,. *I@i:f|^#$^Ji 
l=-r*#JH¥2-74785*l=j3U^T. ffiSWtt. jS^ttfc 

[0 0 1 1 ] 

imWfiW&J: o i-rSKS] #BI¥2-74785#-CI*. 
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#t>lt13Cr$4"0<!:-r-5fSCrljSlcfcL>-ct. 18Crt 

Wte.tet'<r>wt$ite.i:nmt!-e&zk&t%&t urates 

[0 0 12] +tet>*>*#BJiO)Btfit-tZk C5(i. I* 
&^#{b2»i|5roi6]±. W*»tgl!8<©£ai;fo<bifc<J:t/;g1± 

%a>Cr£lr;fc^T, !8Cr t IsJ^t L < li-£-;h.iU±om 
[0 0 13] 

[|£i&l£«?*r&fca6<B^I8:] *»Wfcj:#ttf. S*<* 

C : 0. 03%UIT\ 

S i : 0. 8—4. 0%, 

Mn : 0. 8-2. 0%, 

Cr : 10.0~17.0%ifc;S§, 

Nb : 0.3-1.5%, 

N : 0. 03%UIT. 

Mo : 2. 5%J2LT, Cu:2. 5%&~F. A I : 0. 5% JUT. T 
i:0.5%UTF. V:0.5%ia~F. Zr:1.0%£lT. W: 
1.5%ETF. B:0.01%JUT, REM : 0. 1 %klT£>-fI£ 

[Nb] =Nb%- 8 (C%+N%) 
C0xC(ct*5 [Nb] A<0.3Ja±a>B«*a»fir*J:3Ccc 

[0 0 14] 

[fwai am. »p d b^ Lra>»;sajefz^fff Nb<D 

fttfl**Lfcta>-C*«. f Fe-13%Cr-1.0 
%S i(DS*«i«^«LrNb(7>^/iaaS^?LfciI^fco 

Nb%-8 (C%+N%) -CS^LfcS^ [Nb] 

fsic^fo 0 1 iz&ihtiz&^iz, mm [nw *^o.3 
[0015] B2i*asa»fc**tticais-rsifcMna)ft 

ffl$^Lfct0>-C&£ o -ttzfrlb. Fe-13%Cr-0. 5% 
NbS«*fflfie<tLrMntecfct/Si*$^<b*-y-. fftlB 

r. ***T»iooo 8 dxioowi«a>ii«mb**ifiLfcs 



T?fo£o 02<DjS*^P). Mni£0. 8%J*JLk. f LtS 
iJt*0. 8%£ tj * < smt « C <h |z * otnifttttt 

[001 e] lait, xattVttttizAis-rsia)^ 

Fe-13%Cr-1%Mn-0. 5%Nb£& 
*ffl/S<hLsi*££<b£t* aE*J6«lctt5*a"C? 
8liSL/cSja*»ffl£tKM-|coixr. 26%fift£**i:: 
5#W»}Wft. 650°CT?2B#PfljtaJ»L, 5#WI#«]-r« 
c <t £ 1 $ )\,tLX. Cft£1O1M'0n4ty£Lfc 
ia^a)BS^J§E*^7F-ro H3 0)I8JR^& 1 Si£0.8%£ 

[0017] C0)J:?«:ttJI*lllctt^ft4clBqHaXa 

[0018] iaTr=**w»cfcMt*#«»a>ttfflt* 
[0019] ctN : ctNi*-ttwicf*ajaaa*!B 

tffimttii. toT.\Zte*lflzmft i <Di&T$:*i? 0 *fcC 
<hNI*Nb<t(ZHb^l£o< y. ?X9-T hffl*<^W4(l 

Nb**»*jM*Ltf>*. c©* 3 ttm&frttti -64x0.0 

3%ju-Ft-r^o 

[0020] si : s\imi&}zmwmzm$hizimL* 

*WBI<D*K<t5c3R-e*4. mean 2 3 res* 

Lfc<fc3^ f o.8%j;y *<»jto ic£y;sa» 

fM#ttfc«fctf»Ka«S1±£&«*-S 0 L^LiflffldB 

"CO. 8-4. 0%CDtEffl <h "T <£ <, 
[002 1] Mn : Mni*aHMaaSft»*'C. 0 2 
H & tt* <fc 3 KO. 8%J2lJtMn* ^jtaf 3 C £ Ic 

T&£7)<^*.£*L& 0 Lfc*<oTMnteO. 8~2.0%<Dfg 
[0 0 2 2] Cr : Crlittaibtt££tfimatt*&a> 

f*io%ia-tG>«*i*fcBfc*-s. ani::aflo-*-« 

[0 0 2 3] Nb: NbttBEa»**lll#-&L«)*a)lC* 

Jftfcftffl-rsco-c^wwoaKtt^'cfc*. 010 

C<7)i»^. NbfiCt N\Z&Z>ib<&MZ£.tfi1rZ>0) 
V, miCNb*^0.3%JU±i: LrtCtNOJifZcfcor 

■» n bat l . xasift rr Ais-r n bonaatt^ 

"f-So Lfc^ot [Nb] =Nb%- 8 (C%+N%) (7> 



(4) 



*#BB¥5- 1 2 5 4 9 1 



»iat-*fc»ttaa«*HBSStt3&<!([<3Ei:4o +#ftiS;S 

£ A I S * ft I > J: a f C N b 0) ± pg £ 1 . 5 % t * £ o 
[0 0 2 4] Mo : Mol*ffl(7>;S;S3£££±i?. £i*£<> * 

[0025] cu : cul±JH0>iHfittAbW1l<DStSlc*a 
ft5£*-c*«. a«Hc«4n-r4t««fcftyaix 

te*»*-4Cij&v£jt|R£2.5%£'r* 0 
[ o o 2 6 ] A I : a I fiffl<DffliS;£8£<b*$t££&#-f 

drft^f-^±[®*0. 5%<t"f £<, 

[0 0 2 7] Ti : Tlttfl4>ftaH**±ll£«. *DX 

ficktfwit-ciiiiiitftifcft, ±is*o.5%<t-rso 

[0 0 2 8] V : Vt,Tit|^«|Zffl<DSaaS*Jl» 

s-t*. *axtt^3feif-rSo L^uasMfcaifti-r-stifirc 

[0 0 2 9] Zr : Zrtt*<0*ajME*±»aF-&.5. L 

a* Lawrca/n-r 4 i: aaosTifs < a>-e -lh*i. o 

[0 0 3 0] W : WtiTi^Vi:R|«rzBI(D!Ka^flt* 
0>-e±IB£1.5%£-f £ c 

[003 1] B : BfiJHO^rBlADXtt^^SL, Xa» 



[0 0 3 2] REM(^±j®7um) : #±fflro*l*«*;SJni 
ic.fc^rMOSftraADXlt^Sc^L. ttSHb. t$lcx>r— 

fcl»Xl±(DirF£«<fctf>. ±hso. i%t-r«. CC 

[0 0 3 3] 

[JK1MM] «ll=«K*t(Dfl:**»a**Lfc. M1 
^&M15I**JMMH"C. Ml6^f,M20(iit«aiT?fc-5 o 
Cft £ 0)fPia)4Mtt £25mm 0 0>*U*£ fc l*25mm«0>«l:: 
ML, A»li950-1100°c-C:t5tfi6«. JIS«U»a>Aa3l 
iM«fr fciiDX Lfc. fflj&«l*W8i|&lcta&JFfflfflaS 
1200 o CT*»P B lJE5*£j5fcU 5nm»*<Dl!M5«fcU 900 
^felOOO^Tfflfcttffe. ^H-jftM^jSfiLr 2nmll(D;^S 

[0 0 3 4] KaSI»Kttl*JISG0567lzfpCT700 o Gfc 

«fct/9oo°c-e<7>aa?i»3i**asLfco xaiMbKM 
Ma-eiooB»n(oattH4bKSi««tgLfc««a)M« 

Mfl:A<*£Lftl*aS (HttJbRBJtaiS) S^otlf« 
650°Cl?2ft|BWniJ»->5#BSl»ai* 1 tJ--r*;U<t Lt, C 

[0 0 3 5] 

[*1] 
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fJti*W Oft (mass%) 







C 


S i 


Mn 


C r 


Nb 


N 




[Nb] 




M ] 


0. 0032 


0. 84 


I. 27 


12. 98 


0.35 


0.0028 


— 


0. 30 




M 2 


0. 0111 


0. 99 


0.97 


13. 08 


0. 55 


0. 0052 


— 


0.42 




M 3 


0. 0122 


I. 01 


0. 95 


13. 05 


1. 21 


0.0060 


— 


1.06 




M 4 


0. 0127 


2. 04 


0. 88 


12. 87 


0. 49 


0. 0066 


— 


0. 34 




M 5 


0. 0102 


3.52 


0. 85 


13. 01 


0.46 


0.0085 


— 


0. 31 




M 6 


0.0111 


0. 99 


0. 97 


14. 96 


0. 47 


0.0060 


— 


0.33 


w 
ffl 


M 7 


0. 0052 


0. 94 


1. 02 


13.02 


0. 43 


0. 0085 


C u:0. 27 


0.32 


M 8 


0. 0028 


1.02 


0.94 


16.54 


0. 42 


0. 0032 


Mo:2. 42 


0. 37 




M 9 


0. 0078 


1.00 


I. 02 


12. 88 


0. 49 


0.0082 


A 1:0.40 


0.36 




M JO 


0. 0092 


0.99 


1.08 


13. 07 


0.48 


0.0102 


T i:0.25 


0.32 




Mil 


0.0104 


1.02 


0.98 


13. 02 


0.47 


0.0092 


V : 0.21 


0.31 




MI2 


0. 0100 


1. 21 


1. 04 


12. 96 


0. 50 


0.0088 


Zr:0. 64 


0. 35 




M 13 


0.0104 


1.07 


0.89 


13. 14 


0.51 


0. 0092 


W : 0. 75 


0. 35 




M 14 


0. 0089 


1. 12 


1. 05 


13. 05 


0. 48 


0.0112 


B :0. 003 


0. 32 




M 1 5 


0. 0099 


1. 17 


1. 06 


12.93 


0. 50 


0. 0102 


REM:0. 05 


0.34 




Ml6 


0. 0092 


0. 35 


0. 22 


12. 89 


0. 29 


0. 0082 




0. 15 


it 


M 17 


0. 0052 


0. 98 


0.52 


12.72 


0. 12 


0. 0065 




0. 03 




MI8 


0.0111 


0.22 


1.05 


13. 04 


0.47 


0.0088 




0.31 


m 


M 19 


0. 0121 


0.51 


0.92 


13.01 


0. 50 


0. 0082 




0. 34 




M20 


0. 0107 


1. 10 


1.03 


8. 45 


0. 65 


0. 0098 




0. 49 



[Nb]= N b%- 8 ( C + N ) 



[0036] [S2 ] 
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B3t 3 (N/m») 


CO 


(kg/m 2 ) 






70OC 


900TC 




M 1 


188 


20 


1000'C 


0. 405 




M 2 


193 


21 


1000"C 


0. 390 




M 3 


196 


23 


1000'C 


0. 377 




M 4 


193 


22 


1050'C 


0. 321 


m 


M 5 


202 


24 


1100'C 


0. 284 


M 6 


183 


21 


1000°C 


0. 389 


m 
m 


M 7 


194 


21 


1000°C 


0. 395 


M 8 


212 


40 


1050°C 


0. 401 




M 9 


201 


21 


iosoxi 


0. 413 




M10 


202 


21 


1000'C 


0. 391 




Mil 


206 


22 


1000'C 


0. 396 




M12 


213 


24 


1000C 


0. 381 




M13 


221 


24 


10001C 


0. 384 




M14 


200 


21 


10001C 


0. 378 




M15 


197 


22 


1050 V 


0. 386 




M16 


142 


17 


800 V 


0. 952 


kl 


M17 


63 


16 


850C 


0. 418 


& 


M18 


184 


20 


850 V 


1. 118 


m 


M19 


186 


22 


850X3 


0. 862 




M20 


191 


21 


850C 


0.418 



<a) i«&ttgKlfc(i26XNaclx 5 - 650°C x 2 BtWiD#!i- 5##*|l£ 
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[0037] &2<D<e^e.2fc©::i:A<gB£fr>-eft-5o 

[0 0 3 8] S i, Mnfc«fci;Nb(0^ttl*AMSl^itlKfflcO 
M 1 6 it^mit^m . A»I t#1t is =fc t/iS;g3iS A<& 
Mnfc c fcu:iliSNb«:Aq£t>M17[±S;;U5tSi:^SK 
1b1#ttA<*«„ siOT3s*0«;Wgl>M18 < kM19l± 
&;Si&<fc*#t± t ;S3i£§ftttJb< & £ . S C r «AM£t^ 

M1~Ml5li. SS3i)S. Sf;S&fc*$ttfc<*:tfg5;gi£g 



[HffiaJflMUtKSi] 

[mi] ftjB3u*i=&i£*- CNb] *roiBs*^-rKSs 
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CH1 ] 




50 



J I I I I 

0 0.25 0.50 0.75 1.00 

HUgNbS - 8(C% + N%)) (%) 
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[1212] 



2.0 . 



13Cr 1000°C-lOh 



Si=0. 8X 



1.5 



O 



o 



c 



1.0 



0.5 



X 



O 

I 

x x 
x 



o 

Mn=0. 8% 



0.5 



1.0 

Si (%) 



1.5 



2.0 



(9) 
[H3] 
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